Background: Asthma and allergies have developed into the most popular chronic diseases in children. Little information is available about the prevalence of these diseases in Saudi Arabia, especially among the adolescents and in rural areas. So, our aim is to describe the prevalence of asthma, rhinitis, and eczema symptoms in the rural and urban areas from Riyadh region-Saudi Arabia.
Introduction
The prevalence of bronchial asthma and allergies has increased significantly in the last few decades among the children and adolescents. [1] Asthma has become the most common chronic disease among children and is one of the important causes of absence from school and of reduced participation in sport and other activities. [2, 3] 47 classes were selected randomly from each school according to the student's number.
A standardized validated research instrument, ISAAC questionnaire, has been used. [17] It was translated to Arabic language and then to English by different teams at Health Research Section, King Abdullah International Medical Research Center, National Guard Health Affairs, Riyadh. The ISAAC questionnaire was developed to determine the prevalence of asthma, rhinitis, and eczema in various locations.
The asthma symptoms were defined as self-reported symptoms of wheezing or whistling in the chest. Severe asthma symptoms were considered present if children with current asthma symptoms reported four or more attacks of wheeze, being woken by wheeze at one or more nights per week, or wheezing severe enough to limit speech to only one or two words at a time between two breaths. Exerciseinduced wheeze and cough variant asthma were considered. Rhinitis symptoms were defined as self-reported problems of sneezing, runny or blocked nose, without a cold or influenza. Rhinoconjunctivitis symptoms were considered present if the participants reported rhinitis symptoms accompanied by itchy watery eyes. Severe AR symptoms were defined as rhinoconjunctivitis symptoms interfering with daily activities. [18] Itchy rash was considered if the participant reported an itchy rash, which prevailed on and off for at least 6 months. The current symptoms of eczema were defined as the presence of an itchy rash in the last 12 months that affected any of the following places: the folds of the elbows, behind the knees, in front of the ankles, under the buttocks, or around the neck, ears, or eyes. Severe eczema symptoms were considered present if eczema symptoms affected sleep (1 or more nights per week).
The students completed the questionnaires in the classrooms, and the data were entered and analyzed using SPSS software, version 20. All the variables were summarized and reported using descriptive statistics for the risk factors [e.g., area of residence (urban or rural), rhinitis symptoms, and hay fever]. The c 2 -test was calculated, with a p ≤ 0.05 considered significant. An odds ratio (OR) with a corresponding 95% confidence interval (CI) was calculated for the relationship between asthma and atopic diseases.
The study was approved by the King Abdullah International Medical Research Center and the Department of Family Medicine Research Committee, National Guard Health Affairs, Riyadh. Moreover, the study was conducted with permission from the local schools administration. An oral consent was provided by the students after the aim of the study was clarified.
Result
A total of 1,124 of the 1,200 questionnaires were completed with a response rate of 93.7%; the nonresponse was owing to the incomplete data. The sample was divided equally between the urban and rural areas. The mean age of the The studies have shown that the incidence and severity of allergic diseases, especially rhinitis and asthma in urban areas, have increased. [4] The causes of this increase are not well-known but may be related to the factors such as poor air quality from pollution, [5, 6] indoor allergen exposure, [7] high stress lifestyles, [8] and dietary habits [9] in the risk of developing allergic rhinitis (AR), asthma, or both in urban areas.
Some of the factors being investigated as protective against the onset of asthma and allergic diseases include an early exposure to infectious agents and/or endotoxins (Hygiene theory), [10] to be born and growing up in a rural area, [11] and to have been long-term breastfed. [12, 13] Considerable evidence indicates that there is a significant regional variation in the prevalence of asthma. [14] Many evidences worldwide show a decreased prevalence of asthma and other atopy among those who are living in farms or rural areas. [15, 16] The prevalence of bronchial asthma in the Kingdom of Saudi Arabia (KSA) was investigated in multiple studies. Alfaryeh and his group showed an increase in the prevalence from 1986 to 1995; the increase was from 8% to 23%, respectively. Hejazi et al. reported a significant difference in prevalence of asthma symptoms among the school-age children between those who are living in urban areas compared with those living in the rural areas, 13.9% vs. 8%. The studies evaluating the prevalence of asthma and allergic diseases among the children in KSA in rural area when compared with urban area are rare. The aim of this study is to evaluate if schoolaged adolescents living in a rural area are protected against the development of symptoms of asthma, rhinitis, and atopic eczema when compared with those living in an urban area in the same region of the country.
Materials and Methods
The objective of the study is to compare the prevalence of allergic diseases (asthma, rhinitis, and eczema) and their relationship between school-aged adolescents living in the urban area (city) and those who are living in rural area (farm or villages).
A cross-sectional survey using the International Study of Asthma and Allergies in Childhood (ISAAC) questionnaire was conducted in the intermediate and high schools in the city of Riyadh, which represent the urban samples, and in the subgovernorates (Marakiz) of Alkharj city, which represent the rural samples, both are located at the central region of KSA. Marakiz contains a lot of farms that produce dates, vegetables (including carrots, cucumbers, tomatoes, and lettuce), and fruits (including oranges, melons, and grapes).
The total sample size is 1,200, both male and female students, aged 13 to 22 years were included. Schools and students were selected using a two-stage sampling method. In the first stage of the sampling, a total of 23 schools, 11 in Riyadh city and 12 in subgovernorate, were selected randomly. During the second sampling stage, a total of participants was 16.5 years (SD ± 1.24). The prevalence of lifetime wheeze, wheezing during the last 12 months, and/or physician-diagnosed asthma was 19.2%, 10.3%, and 23.1%, respectively. The prevalence of exercise-induced wheeze and night cough in the last 12 months was 22.4% and 25.3%, respectively [ Table 1 ]. There was no significant difference in the prevalence of lifetime wheeze between the rural (19%) and urban (19.4%) areas (c 2 = 0.03, p = 0.86). However, night cough prevalence in the last 12 months was more in urban (29.5%) than the rural (21.1%) areas (c 2 = 10.4, p = 0.001). In assessing the severity of asthma symptoms, the majority of students (60.3%) experienced fewer than three wheezing attacks in the last 12 months [ Table 2 ]. Around 10.3% students showed 12 or more wheezing attacks; regarding sleep disturbances, 19% were awakened more than one night per week owing to wheezing. The prevalence of speechlimiting wheeze was 30.9% [ Table 2 ]. The prevalence\\ of present rhinitis symptoms (sneezing, rhinorrhea, irritation, and nasal blockage) in the last 12 months among the students was 28.1%, which was more in urban (30.2%) than the rural (26.1%) areas, (p = 0.127). The prevalence of rhinitis symptoms among the students with lifetime wheeze, physiciandiagnosed asthma, and exercise-induced wheeze was 60.2%, 57.7%, and 62.7%, respectively [ Table 3 ]. Rhinitis symptoms were strongly linked with lifetime wheeze (OR = 2.94, p < 0.001), physician-diagnosed asthma (OR = 2.73, p < 0.001), and exercise-induced wheeze (OR = 3.55, p < 0.001) [ Table 4 ]. The prevalence of eczema in students with lifetime wheeze, physician-diagnosed asthma, and exercise-induced wheeze was 16.7%, 12.3%, and 14.3%, respectively. Eczema was strongly linked with lifetime wheeze (OR = 4.84, p < 0.001), physician-diagnosed asthma (OR = 2.89, p < 0.001), and exercise-induced wheeze (OR = 3.87, p < 0.001) [ Table 4 ].
Discussion
In this study, we have measured the prevalence of asthma, rhinitis, and eczema among the school-age adolescents and compared the prevalence of asthma and other allergic disease between the students who resided in the rural areas with those in the urban areas and the relationship between asthma and rhinitis symptoms and eczema. Our study has showed that the prevalence of lifetime wheeze, wheeze during the last 12 months, and physician-diagnosed asthma was 23.1%, 10.3%, and 19.2%, respectively. The prevalence of exercise-induced wheezing and night coughing during the last 12 months was 22.4% and 25.3%, respectively. In KSA, the prevalence of asthma is variable according to the geographical region and age (8%-24%). The study carried out by Alghobain et al. [19] used the same questionnaire, at a similar age group and at the same region similar to ours and found almost similar results to our study in most of the variables such as, lifetime wheeze (25.3% vs. 23.1%), physiciandiagnosed asthma (19.6% vs. 19.2%), exercise-induced wheezing (20.2% vs. 22.4%), and night coughing during the last 12 months (25.7% vs. 25.3%), which may suggest that the prevalence of asthma has reached a plateau in KSA.
In the Gulf countries, the prevalence of asthma diagnosed by physician was reported to be lower than that reported by our study-6.8% in Kuwait (2000), 13% in the United Arab Emirates (2000), and 10.6% in Oman (2008), but similar to our study in Qatar (19.8%; 2006) . The prevalence of asthma diagnosed by physician ranged from 3% to 29% in the adolescent age group. The prevalence reported in this study was within the range reported for national and global prevalence references.
Living in rural areas (farms and villages) or areas with less traffic flow is not protective against atopic diseases as shown in our study with no significant difference between rural and urban in lifetime wheeze, the last 12 months wheeze, physician-diagnosed asthma, exercise-induced wheeze, current rhinitis symptoms, and current eczema symptoms, which may be explained by the similarity in geographical, weather, and environmental conditions in both the areas and owing to the close distance between them. In contrast, significant differences were observed in our study for night cough; its prevalence was statistically significantly higher in the city (29.5%) than that in the rural (21.1%) areas.
Downs et al. [20] also did not find a protective effect for living in the farms among children living in a primary crop farming region. In contrast to the study carried out by Hejazi et al., [21] which showed two-to threefold difference in asthmatic symptoms between the urban and rural residents. The same finding was reported in a cross-sectional survey of children in Austria, Germany, and Switzerland, which revealed a decrease in the prevalence of asthma, hay fever, and atopic sensitization among the children living in farms. [22] Regarding the prevalence of the current rhinitis symptoms in the last 12 months, it was 28.1%, which is near to the prevalence of AR among the Saudi children according to the study done by Sobki and Zakzouk [23] and Alfaryah et al. [24] These studies showed a prevalence of around 26.51% and 25%, respectively. Other global studies estimated similar figures; for example, Meltzer et al. [19] suggested that AR affects 25% of the general population and 40% of children. Another study done by Skoner et al. [21] showed a lower prevalence from 3% to 19%. Our study revealed that the rhinitis symptoms were strongly linked with lifetime wheeze, physician-diagnosed asthma, and exercise-induced wheeze. This is similar to the findings of the study carried out by Alghobain et al. [19] The connection between the AR and asthma has been the subject of many epidemiological investigations that have shown an important overlap between both the diseases. Both the diseases frequently coexist in the same patients, with asthma present in 20%-50% of patients with AR and rhinitis present in up to 80% of patients with asthma. [25] This is supported by the fact that both of them share the same pathophysiological symptoms, where the allergen-specific IgE antibodies together with the mast cells and basophils play a central role in initiating the inflammatory cascade. In addition, two major mechanisms have been demonstrated to contribute to the increased number of eosinophils in the inflamed airways of allergic subjects, recruitment and persistence of inflammatory cells into the airways, and the presence of bone marrow progenitors in the inflamed airway tissues. [26] Regarding the AR, the prevalence variation between the urban and rural areas was shown in this study, which revealed no significant variation in the prevalence of atopic diseases, with a slightly higher value in the city. Our study included only male students. The female subjects were not included in this study because of the difficulties in accessing the girls' school, especially in the rural regions. The translation of some terms to Arabic language, for example, wheeze, hay fever, itchy rash, etc., may not have been fully understood by students leading to inaccurate answers, and finally, subjective appreciation of allergic disease symptoms (wheeze, runny or blocked nose, and itchy rash) might have influenced the responses.
Conclusion
The prevalence of asthma, rhinitis, and eczema is high in this region but within the reported prevalence ranges from many other studies, nationally and internationally. There is no difference between the rural and urban areas in the prevalence of asthma, rhinitis, and eczema symptoms. Asthma and asthma-related symptoms are associated with a high rate of rhinitis symptoms and eczema. 
